INTRODUCTION
The Ashy Storm-petrel (Oceanodroma homochroa) breeds primarily on islands off the coast of central and southern California. A few small colonies also occur in Baja California and northem California (Ainley 1995) . Population size is poorly known, but over half of the population is believed to breed on Southeast Farallon Island (SEFI; 37"42' N, 123"OO' W), California (Ainley et al. 1990 , Carter et al. 1992 ). On SEFI and elsewhere, Ashy Storm-petrels breed in rock crevices, often deep beneath the surface of talus slopes, under boulders and in rock walls. Birds are nocturnal at breeding colonies, possibly as an adaptation to minimize predation by gulls (Ainley et al. 1974 ). As such, representative di-reported (Hunt et al. 1979 ) was obtained for the southern California Channel Islands. Including sub-adults, the entire population from Baja California to the Oregon border is probably < 10,000 individuals (Ainley 1995) . The species' status is uncertain as it faces a diversity of threats including predation by expanded populations of Western Gulls (Larus occidentalis), introduced house mice (Mus musculus), and physical and chemical pollutants (Coulter and To investigate the present status and trends of the Ashy Storm-petrel population on SEFI, we conducted an intensive capture-recapture study in 1992. Our study was similar in design to earlier capture-recapture field-work on this population (Ainley and Lewis 1974), but previous researchers did not focus on population estimation and did not use Jolly-Seber analytical techniques (Pollock et al. 1990 ). Our specific objectives were to: (1) estimate the population size of Ashy Storm-petrels on SEFI in the early 1990s and (2) assess trends in the population between the early 1970s and early 1990s. To meet the second objective, we reanalyzed data from 1971-1972 using modem techniques of population estimation, based on the Jolly-Seber method.
METHODS

SAMPLING LOCATIONS
From February 1971 through May 1973, biologists from Point Reyes Bird Observatory (PRBO) attempted to capture at least 30 birds every 5 days throughout the year (see Ainley et al. 1974 Ainley et al. , 1976 Love 1978 , Warham 1990 ). Consequently, breeding population estimates may be slightly biased high for that reason. We also measured wing chord length to aid in separating the dark-rumped morph of the Leach' s Storm-petrel from the similar-looking Ashy Storm-petrel. It is not possible to sex Ashy Storm-petrels from external characteristics.
DATA ANALYSIS
We summarized capture-recapture histories for each month from March through August each year; pooling data by month was necessary to generate sufficient numbers of recaptures for statistical analyses (Table 1) (Fig. la) In contrast, the estimate in 1992 for total and breeding population size based on all sampling sites was 4,280 and 1,990, respectively. Although an additional sampling site was included in 1992, these results indicate a 34% decline in the total population and a 42% decrease in breeding birds between the early 1970s and 1992. However, in contrast to the above results for 1971, of 190 recaptures in 1992 (including multiple recaptures within a month), 66.3% recaptures reflected movement between the site of original marking and the site of recapture. Movement between sites also was significantly related to the site of original capture in 1992 (x*~ = 10.03, P = 0.018): 56% of the recaptures of birds originally marked at LHH involved movement, whereas 71%, 69%, and 94% of the recaptures from birds originally marked at the CS, DO, and NL sites, respectively, reflected movement. These results bear upon our assessment of population change in two ways. First, they again highlight the relative importance of the LHH sampling area. Second, they suggest that our analyses of all 1992 sites may provide a reasonable whole-colony population estimate, even though all available habitat probably was not surveyed (see below).
DISCUSSION POPULATION ESTIMATION
Estimating population size using capture-recapture analyses can be difficult (Pollock et al. 1990 ). Previous storm-petrel capture-recapture studies have met with mixed success primarily due to difficulties in obtaining adequate sample sizes of recaptures and meeting model assumptions. In particular, the wandering nature of failed and nonbreeders and uncertainty in separating breeders from nonbreeders are potential problems (Love 1978, Furness and Baillie 1981). We experienced a few problems with the analysis of data, including failure of the modeling process to produce estimates (i.e., failure to converge) and relatively poor goodness-of-fit in some cases. But, our study also resulted in many reasonable estimates, especially those associated with Model A' and the LHH sampling site. Notably, even if survival probabilities are biased, we feel that survival estimates for LHH in 1972 and 1992 are similarly biased (and survival estimates are similar), such that assessment of population change is possible.
However, numbers of birds, i.e., estimates of breeding and total population size, should be interpreted more cautiously. A whole-colony population estimate is presently unavailable because surveys in both 1971-1972 and 1992 covered only a portion of SEFI and none of adjacent West End Island and surrounding sea-stacks. Although habitat availability on West End and the islets does not appear as favorable as sampled areas on SEFI (Sydeman, pers. observ.), some birds undoubtedly occur there. Moreover, even for SEFI, we cannot be confident that we obtained thorough coverage of all habitat. Whereas luring storm-petrels via tape vocalization playback may be an effective means of capturing and recapturing relatively large numbers of birds, the amount of habitat surveyed is generally unknown and without this information it is impossible to derive a whole-colony population estimate. Assessing the distance from which birds are lured, a difficult task indeed, as well as general movement patterns of birds around the colony (see below), is an important aspect of stormpetrel population estimation, and should be included in all capture-recapture studies.
Of all attendance, incubation patch characteristics probably explain some of the differences in breeding population size between 1971-1972 and 1992, but these differences are insufficient to account for the overall magnitude of population decline. Moreover, whereas breeding population size change may be somewhat over-estimated by differences in environmental conditions, the same cannot be argued for total population trends which include all birds regardless of reproductive status. Therefore, we remain confident that the SEFI Ashy Storm-petrel population has declined considerably. Results on incubation patch scores also illustrate the value of evaluating the probable breeding status of birds lured to capture sites and the necessity of this information when evaluating population change. 
